INTRODUCTION
Several studies had been carried out on the macroscopic anatomy of many prosobranch snails such as Lanistes carinaius, Pomaiiopsis lapidaria, Oncomelartia hupensis, Pila globosa and Thias bufo (Demian, 1958; Davis. 1967; Narian and Singh, 1982; Rajalakshmi el a/., 1983) . The presence of neurosercretory cells within the nervous system of prosobranch snails were earlier investigated by Scharrer (1935) and Gape (1953) . The latter stated that neurosecretory cells in Monotocardia are found in various ganglia, espacially the pleural and supraintestinal while they are absent from the buccal and pedal ganglia in all genera studied. In contrast to other gastropods, relatively little attention has been focused on aspects of neurosecretion in prosobranch snails (Simpson ei al., 1964; Rajalakshmi Bhanu, el aL. 1983 : Francesco, 1989 ; Ibrahim <?/«/., 1^3: : !ccm and Ah. 1997). The control and regulation of bodily functions by neursecretory mechanism in mollusc snails were investigated by Martoja (1972) and Joosse (1988) .
Presence of two types of neurosecretory cells in the nervous system of MelarAa scabra, Bellamya unicolor and Lanisies carinatus were described by Nagabushanam and Muely (1974) , Ibrahim £f aL (1993) and Sleem and Aly (1997) respectively.
The main objective of the present work is to investigate the neurosecretory cell types of the ganglia of the prosobranch snail Cleopatra bulimoides.
MATERIAL AND METHODS
Adult snails were collected from irrigation canal in Giza Governorate. The specimens were kept in the laboratory, in glass aquaria with dechlorinated tap water. They were fed on fresh lettuce leaves. The macroscopic anatomy of the nervous system was investigated in narcotized snails. Gross dissection was done under a dissecting microscope in washed dishes. The nervous system was immersed in a diluted solution of methylene blue. The nervous system was drawn under binocular dissecting microscope using camera lucida. For histological studies, the nervous system was fixed either in Boxiin or Zenker formol immediately. The fixed tissues were dehydrated, cleared, mounted, sectioned (6p,m) and stained with haematoxylineosin, paraldehyde fiichsin and chrome hematoxyline phloxin (HE, PF andCHP).
RESULTS

Anatomy:
The nervous system of Cleopatra bulimoides is hereby described as far it is known, for the first time. The nervous system is composed of eleven ganglia, four paired and three unpaired ones. They are attached to each other by commissures and connectives. The central nervous system of C bulimoides forms a compact eircumoesophageal ring. This ring is composed of four paired ganglia; buccal, cerebral, pleural and pedal which are closely attached to each other. Three unpaired ones are supraoesophageal , suboesophageal and visceral (Figs, la, b, 2 & 3) .
Morphological studies on the freshwater snail Cleopatra 215 bulimoides (Olivier) (Prosobranchia -Thiaridae). 2-The nervous system A pair of buccal ganglia are attached to each other by a long commissure (Fig.2) . These ganglia are connected to cerebral ganglia by long cerebrobuccal connectives. Three nerves arise from each ganglion to supply the oesophagus by oesophageal nerve, the salivary gland by salivary gland nerve and the radular sheath, the odontophoral cartilage and the muscles by ventral buccal nerve (Fig.2) .
The cerebral ganglia are located at the dorsolateral sides of the buccal mass. They are connected to each other by a short commissure. From each of cerebral ganglion arise three connectives to the buccal, pleural and pedal ganglia respectively forming the cerebrobuccal, cerebropleural and cerebropedal connectives (Fig. la,b) . Five paired nerves arise from these ganglia namely: optic, tentacular, superior labial and median lip nerves 1 and 2.
The pleural ganglia are small and lie ventral to the cerebral ones. They are connected with three ganglia: cerebral ganglia (by the cerebropleural); pedal ganglia (by the pleuropedal) and oesophageal ganglia (by short left pleuroeosophageal connective with the suboesophageal ganglion and long right pleuroesophageal connective with the supraoesophageal ganglion) ( Fig. 1 a,b) . No detectable nerves arise from the pleural ganglia.
Meanwhile, the oesophageal ganglia are localized above and below the left cerebral ganglion (Fig.la) . The supraoesophageal ganglion gives off one nerve; the osphradial nerve (Fig. la) . However, the suboesophageal ganglion lies just beneath the left cerebral ganglion and gives off the mantle and mid columellar nerves (Fig. la) .
The pedal ganglia are large and located on the floor of the head region. These ganglia are attached to each other by pedal commissure. The previous ganglia are connected with cerebral and pleural ganglia. Five nerves arise from each ganglion to innervate the foot. Two of them are thick; anterior and posterior pedal nerves and the rest are thin and small (Fig. lb) .
The visceral ganglion is small, oval and localized at the base of the visceral mass. This ganglion is connected to the oesophageal ganglia through subvisceral and supravisceral connectives. The latter connective gives off one nerve to supply the heart, while the former ganglion gives off two branches to the gonad and ureter (Fig.3) .
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The nervous system of Cleopatra bulimoides is ensheathed with a perineurium which is provided with blood vessels (Figs. 4& 6) . The neurosecretory cells (NSCs) are mostly located at the peripheral portion of all ganglia examined and arrange in radiating groups (Figs. 4 5 6, 8 ? 9 & 10) . Almost all the NSCs seem to be of unipolar type, sending their axons into the neuropile of the ganglia. No NSCs were seen in the connectives and commissures of the nervous system. There are three types of neurosecretory cells represented by large "A" cell (5.6-8nm), small "B" cell (2.3 -4.1pm) and "C" cell (1. 7-2,3 fxm).
In the buccal ganglia, the neurosecretory cells (NSCs) are differentiated into A & B cell types and they appeared blue with haematoxylin eosin (Figs 4 & 5) .
The cerebral ganglia are ensheathed by a thick perineurium (Fig.6) . The NSCs in these ganglia are classified into A3 & C types. The A cell is large pyriform and few in number, while B type is smaller oval and more dominant. Moreover, the two cell types have the same properties of staining reaction with (HE) and (CHP) (Figs. 6&7). Presence of two dorsal organs correspond to juxtaganglionaire which included the C cell type.
The NSCs in the pleural ganglia are scattered throughout the peripheral region. They could be divided into two cell types, which took blue colour wih HE (Figs.6 &8) .
The oesophageal (sub and supra) and visceral ganglia are characterized by the presence of a more dominating B cell type than A cell type. Their neurosecretory products exhibited a violet colour with (PF) (Fig. 9) .
NSCs in the pedal ganglia are of A and B cell types and these ganglia are characterized by the presence of a statocyst which is provided by statoliths (Fig.10) .
DISCUSSION
Variable numbers of ganglia and nerves supplying different organs were described in other prosobranchs by many authors (Demian, 1958; Rajalakshmi Bhanu,1983) . They demonstrated eight ganglia in Lanistes carinatus and Thias hufo. However, Pila globosa constitutes three pairs of ganglia (Narian and Singh, 1982) . Moreover, Bellamya unicolor and Melania scabra are provided with nine and Morphological studies on the freshwater snail Cleopatra 217 bulimoides (Olivier) (Prosobranchia -Thiaridae). 2-The nervous system eleven ganglia respectively ( Nagabushanam and Mueleylbrahim etaL 1993) The NSCs are concentrated at the peripheral regions of the ganglia and completely absent in the connectives and commissures. These observations were in accordance with the investigations of Nagabushanam and Muley, (1974) , Narian and Singh (1983) , Ibrahim et al. (1993) and Sleem and Aly (1997) on Melanin scabra, Pila globose, Bellamya unicolor and Lanistes carinatus respectively. About twenty-five Monotocardia prosobranch snails were examined by Gape (1953) . He found that the NSCs are absent from buccal and pedal ganglia in all genera studied.
By using different neurosecretory stains,the NSCs in the nervous system of C. bulimoides can be differentiated into three ceil types, A 3 and C. The A cell type is large pyriform and few in almost all ganglia. B cell type is small, oval and formed the majority of the NSCs in all examined ganglia. On the other hand, the C type was only represented in the juxtaganglionarie attached to the cerebral ganglia. Variable numbers of NSCs were described in al! the ganglia of the nervous system of some prosobranch snails. One cell type in Pila virens (Shylajan & Alexander, 1977) , two cell types in Bellamya unicolor and Lanistes carinatus ( Ibrahim et al., 1993; Sleem & Aly, 1997) , three cell types in Amyclina corrnicium and Cyclope neritea (Francesco, 1989) and four in Pilaglobosa (Narian & Singh, 1982) .
The secretory products appear as fine granules, giving a homogeneous appearance to the cells . These neurosecretory cells took similar staining properties by the routine neurosecretory stains. Comparable results discussed the types of NSCs in different snails by Nagabushanam and Muley (1974) , Shylajan and Alexander (1977) , Rajalakshmi. Bhanu et al (1983) , Ibrahim et al (1993) Sleem and Aly (1997) .
The issue of neurohaemal areas in gastropods appears rather obscure, and particularly little seems to be known about these areas in prosobranchs (Narian & Singh, 1982) . However, a definite neurohaemal organ juxtaganglionarie can be found in prosobranchs and opisthobranchs attached to the cerebral ganglia (Martoja, 1965; Tombes, 1970) .
However, pulmonate snails have dorsal bodies localized at the dorsal sides of the cerebral ganglia. These bodies have the ability to stimulate oocytes growth and development and synthetic activity of the female accessory sex glands (Geraerts & Joosse. 1975 . Wijdenes c/a/. 1983 Brink, 1990) .
LEGENDS OF FIGURES;
Fig. 1 -a: Drawing of the nervous system of Cleopatra bulimoides from the dorsal view without buccal ganglia. X400 Fig.lb : Drawing of the nervous system, where the cerebral commissure is cut and the two cerebral ganglia are reflected to the sides to clear the connectives, the pedal ganglia and their principal nerves arising from them X400. 
